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DESCRIPTION 



IMAGE PICKUP DEVICE WHICH COMBINES IMAGE SIGNALS OF A 
PLURALITY OF SYSTEMS AND OUTPUTS A COMBINED SIGNAL 

5 

Technical Field 
The present invention relates to an image pickup 
device which images a plurality of object images by using a 
plurality of solid-state image pickup elements, combines 
10 image signals of a plurality of systems obtained thereby and 
outputs a combined signal. 



Background Art 
In an image pickup device such as a digital still 
15 camera, there have been considered mounting a plurality of 
solid-state image pickup elements in order to image a 
plurality of object images, combining image signals of a 
plurality of systems obtained thereby and displaying a 
combined signal on a common display screen (see Japanese 
20 Application: Japanese Patent Application Laid-open No. 64- 
62974) . 

Such an image pickup device is constituted as shown 
in, e.g., FIG. 4, and comprises a first solid-state image 
pickup element la and a first signal processing circuit 2a 
25 as a first image pickup system, a second solid-state image 
pickup element lb and a second signal processing circuit 2b 
as a second image pickup system, and a switch circuit 3 and 



a third signal processing circuit 4. 

In the image pickup device shown in FIG. 4, the 
first and second solid-state image pickup elements la and lb 
are driven, and image signals of two systems which are taken 
5 out from the first and second solid-state image pickup 
elements la and lb are taken into the first and second 
signal processing circuits 2a and 2b. The first and second 
signal processing circuits 2a and 2b perform gamma 
correction processing or AGC (automatic gain control) 

10 processing with respect to image signals of the respective 
systems, and output the processed signals to the switch 
circuit 3. The switch circuit 3 takes the image signals of 
the two systems into respective input terminals, alternately 
selects these image signals, and outputs a selected image 

15 signal to the third signal processing circuit 4. The third 
signal processing circuit 4 performs processing such as 
color separation processing or a matrix calculation with 
respect to the image signal selected by the switch circuit 3, 
and generates an image signal including a luminance signal 

20 and a color difference signal. 

In such an image pickup device, image signals of two 
systems from the first and second solid-state image pickup 
elements are alternately selected, and signal processing is 
sequentially performed with respect to a selected image 

25 signal in order to combine the image signals, thereby 

obtaining an image signal of one system in which the first 
and second image signals are alternately arranged at 
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predetermined intervals . 

Disclosure of the Invention 
It has been disclosed that the above-described image 
5 pickup device comprises a plurality of image pickup systems 
and operations of these image pickup systems are alternately 
switched. In recent years, it has been considered to apply 
such an image pickup device to a monitoring camera. Both a 
solid-state image pickup element suitable for a bright 

10 daytime and a solid-state image pickup element suitable for 
a dark nighttime are mounted and these elements are 
separately used depending on illumination conditions. When 
such an image pickup device is applied to a monitoring 
camera system, the image pickup device is assumed to operate 

15 constantly, and each interval of operation switching of the 
respective solid-state image pickup elements becomes very 
long, e.g., a several-hour unit. In such an image pickup 
device, when, e.g., an operating voltage is supplied to the 
two solid-state image pickup elements, occurrence of current 

20 leakage in the solid-state image pickup element or the 

signal processing circuit which is suspended from operation 
results in consumption of power irrespective of the fact 
that the operation of the element or the circuit is 
suspended. At this time, even if a very small quantity of 

25 current leaks, this quantity cannot be ignored in cases 

where the image pickup device operates continuously for a 
long time. 



- 4 - 



It is therefore an object of the present invention 
to provide, in an image pickup device using a plurality of 
solid-state image pickup elements, an image pickup device 
which can efficiently supply an operating voltage and reduce 
5 power consumption. 

In view of the above-described problems, the present 
invention is characterized by providing an image pickup 
device comprising: a first solid-state image pickup element 
which accumulates first information electric charges 

10 generated in response to a first object image in a plurality 
of light reception pixels; a first drive circuit which 
obtains a first image signal by driving the first solid- 
state image pickup element; a second solid-state image 
pickup element which accumulates second information electric 

15 charges generated in response to a second object image in a 
plurality of light reception pixels; a second drive circuit 
which obtains a second image signal by driving the second 
solid-state image pickup element; a timing control circuit 
which determines timings of vertical scanning and horizontal 

20 scanning of the first and second solid-state image pickup 

elements; and a selector circuit which selectively supplies 
a predetermined power supply voltage to the first and second 
solid-state image pickup elements, wherein the first and 
second solid-state image pickup elements operate in a time- 

25 sharing manner, and the power supply voltage is supplied to 
the solid-state image pickup element which is in an 
operating state. 
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According to the present invention^ a power supply 
voltage as an operating voltage is supplied to one of the 
first and second solid-state image pickup elements which is 
in the operating state, i.e., an operating solid-state image 
5 pickup element only. As a result, the power supply voltage 
is not supplied to a solid-state image pickup element which 
is not in the operating state, i.e., a non-operating solid- 
state image pickup element, and hence unnecessary power 
consumption is not effected. 

10 

Brief Description of the Drawings 
FIG. 1 is a block diagram showing an embodiment of 
the present invention; 

FIG. 2 is a view showing a structure of output 
15 portions of solid-state image pickup elements and circuit 
configurations of a selector circuit 20 and an output 
selector circuit 21; 

FIG. 3 is a timing chart illustrating an operation 
of FIG. 2; and 

20 FIG. 4 is a block diagram showing a schematic 

structure of a conventional image pickup device. 



Best Mode for Carrying out the Invention 
FIG. 1 is a block diagram showing a structure of an 
25 image pickup device according to the present invention. In 
this FIG. 1, a system configuration as an entire image 
pickup device is shown. 
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The image pickup device shown in FIG. 1 comprises 
first and second solid-state image pickup elements 10a and 
10b, first and second drive circuits 11a and lib, a timing 
control circuit 14, a booster circuit 18, a regulator 
5 circuit 19, a selector circuit 20, an output selector 

circuit 21, an analog processing circuit 22, and an A/D 
conversion circuit and a digital processing circuit 24. 

The first solid-state image pickup element 10a is of, 
e.g., a frame transfer type, and comprises an image pickup 

10 portion, a storage portion, a horizontal transfer portion 
and an output portion. The image pickup portion has a 
plurality of light reception pixels arranged in rows and 
columns, and accumulates information electric charges 
generated in response to a first object image in each light 

15 reception pixel. The storage portion has a plurality of 
storage pixels arranged in rows and columns, takes 
information electric charges corresponding to one screen 
collectively transferred and output from the image pickup 
portion into each storage pixel, and temporarily accumulates 

20 the information electric charges. The horizontal transfer 
portion receives the information electric charges 
transferred and output from the storage portion in a one-row 
unit, and horizontally transfers the information electric 
charges. The output portion accumulates the information 

25 electric charges transferred and output from the horizontal 
transfer portion in a capacitance in a one-pixel unit, 
converts the information electric charges into a voltage 
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value according to an electric charge quantity, and outputs 
this voltage value. 

The first drive circuit 11a comprises a first 
vertical driver 12a and a first horizontal driver 13a. This 
5 first drive circuit 11a generates a plurality of drive 
clocks in response to a timing signal from the timing 
control circuit 14, and supplies these drive clocks to the 
first solid-state image pickup element 10a in order to drive 
the first solid-state image pickup element 10a, thereby 

10 taking out a first image signal Yl(t). The first vertical 
driver 12a generates a frame transfer clock (pa(f) and a 
vertical transfer clock (pa (v) , supplies these clocks to the 
image pickup portion and the storage portion, and subjects 
the first solid-state image pickup element 10a to vertical 

15 transfer driving. The first horizontal driver 13a generates 
a horizontal transfer clock (pa(h), supplies this clock to 
the horizontal transfer portion, and subjects the first 
solid-state image pickup element 10a to horizontal transfer 
driving. Further, the first horizontal driver 13a generates 

20 a reset clock (pa(r), supplies this clock to the output 

portion, and drives the output portion, thereby taking out a 
first image signal Ya(t) in a one-pixel unit. 

The second solid-state image pickup element 10b is 
of, e.g., a frame transfer type like the first solid-state 

25 image pickup element 10a, and comprises an image pickup 

portion, a storage portion, a horizontal transfer portion 
and an output portion. 
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The second drive circuit lib has a circuit 
configuration equivalent to that of the first drive circuit 
11a, comprises a second vertical driver 12b and a second 
horizontal driver 13b, and drives the second solid-state 
5 image pickup element 10b in order to take out a second image 
signal Yb (t ) . 

The timing control circuit 14 supplies timing 
signals to the first and second drive circuits 11a and lib 
so that a vertical scanning timing and a horizontal scanning 

10 timing of the first and second solid-state image pickup 

elements 10a and 10b are determined. This timing control 
circuit 14 comprises a counter 15 which counts reference 
clocks CK having a fixed cycle and a decoder 16 which 
decodes an output from this counter, and can generate a 

15 plurality of various timing signals by changing a set value 
of the decoder 16. Furthermore, the timing control circuit 
14 also supplies the timing signals to the selector circuit 
20 and the output selector circuits 21 so that operations of 
the respective circuits are synchronized with operation 

20 timings of the first and second solid-state image pickup 
elements 10a and 10b. 

A register (not shown) stores a plurality of set 
data which are respectively associated with image pickup 
modes having a plurality of patterns, receives an image 

25 pickup mode switching signal MODE supplied from the outside, 
and outputs set data according to an image pickup mode 
specified by this signal to the timing control circuit 14. 
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As the image pickup modes associated with the plurality of 
set data stored in this register, there are, e.g., a mode 
which operates one of the first and second solid-state image 
pickup elements 10a and 10b, a mode which switches 
5 operations of the first and second solid-state image pickup 
elements 10a and 10b in units of one screen or a plurality 
of screens, and others. Moreover, when set data according 
to these image pickup modes are supplied to the timing 
control circuit 14, each timing signal is changed in 

10 accordance with a specified image pickup mode. For example, 
when the first and second solid-state image pickup elements 
10a and 10b are specified to alternately operate in units of 
one screen as an image pickup mode, the timing control 
circuit 14 supplies the timing signal to the drive circuit 

15 corresponding to a solid-state image pickup element to be 

operated alone, and stops supply of the timing signal to the 
other drive circuit. Thereafter, when acquisition of image 
signals corresponding to one screen from the operated solid- 
state image pickup element is completed, the drive circuit 

20 to which the timing signal is supplied is switched, and the 
other solid-state image pickup element is operated. 

The booster circuit 18 is provided in common with 
the first and second solid-state image pickup elements 10a 
and 10b, boosts a power supply voltage supplied from a 

25 battery (not shown) in response to a booster clock CV to 

generate a booster voltage, and outputs this voltage to the 
first and second drive circuits 11a and lib. This booster 
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circuit 18 has a positive side booster circuit which boosts 
the fetched voltage to a positive side and a negative side 
booster circuit which boosts the same to a negative side, 
and outputs a booster voltage Vqh generated in the positive 
5 side booster circuit to the selector circuit 20 and a 

booster voltage Vol generated in the negative side booster 
circuit to the first and second vertical drivers 12a and 12b. 

The regulator circuit 19 is provided in common with 
the first and second solid-state image pickup elements 10a 

10 and 10b, takes in a power supply voltage supplied from, e.g., 
a battery in order to generate a predetermined regulation 
voltage Vk, and outputs this voltage to the first and second 
horizontal drivers 13a and 13b. This regulator circuit 19 
compares a divided voltage obtained by subjecting the power 

15 supply voltage supplied thereto to resistance division with 
a predetermined reference voltage in a comparator, and 
generates the adjustment voltage Vj^ based on an output from 

the comparator. In the regulator circuit 19, a voltage 
value of the regulation voltage is set in accordance with 

20 operating voltages of the horizontal drivers 13a and 13b on 
a next stage, and an output is regulated in such a manner 
that the power supply voltage from the battery is lowered to 
the adjustment voltage Vr. 

The selector circuit 20 takes in the booster voltage 

25 VoH from the booster circuit 18, and selectively outputs the 
booster voltage Vqh to the first and second solid-state 
image pickup elements 10a and 10b in response to a selection 
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signal SEL. The selection signal SEL supplied to this 
selector circuit 20 is generated in accordance with an image 
pickup mode by the timing control circuit 14, and hence the 
booster voltage Vqh is supplied to one of the first and 
5 second solid-state image pickup elements 10a and 10b in 
synchronization with operation timing of the first and 
second solid-state image pickup elements 10a and 10b. For 
example, when the first solid-state image pickup element 10a 
alone is operated, the booster voltage Vqh is supplied to 

10 the first solid-state image pickup element 10a alone, and 
supply of the booster voltage Vqh to the second solid-state 
image pickup element 10b is interrupted. 

The output selector circuit 21 takes in the first 
and second image signals Ya(t) and Yb(t), selects one of the 

15 first and second image signals Ya(t) and Yb(t) in 

synchronization with operation timing of the first and 
second solid-state image pickup elements 10a and 10b, and 
outputs the selected signal as an image signal Y(t). 

The analog processing circuit 22 performs analog 

20 signal processing such as CDS or AGC with respect to the 

image signal Y(t) selected by the output selector circuit 21. 
In CDS, an image signal whose signal level is continuous is 
generated in such a manner that a reset level is clamped and 
a signal level is then taken out with respect to the image 

25 signal Y(t) which alternately repeats the reset level and 
the signal level. Additionally, in AGC, the image signal 
taken out by CDS is integrated for one screen or in units of 
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one vertical scanning period, and gain adjustment is carried 
out in such a manner that an integrated value falls within a 
predetermined range . 

The A/D conversion circuit 23 takes in and 
5 standardizes an image signal Y' (t) subjected to analog 

signal processing, converts it from an analog signal into a 
digital signal, and outputs the converted signal as image 
data Y (n) . 

The digital processing circuit 24 performs digital 

10 signal processing such as color separation, a matrix 

calculation or the like with respect to the image data Y(n) 
output from the A/D conversion circuit 23, and generates 
image data Y'(n) including a luminance signal and a color 
difference signal. Further, digital processing circuit 24 

15 has an exposure control circuit or a white balance control 
circuit, and performs an exposure control which controls 
exposure states of the first and second solid-state image 
pickup elements 10a and 10b and a white balance control 
which controls a white balance of the image signal Y(t). 

20 FIG. 2 is a view showing structures of the 

horizontal transfer portion and the output portion of each 
of the first and second solid-state image pickup elements 
10a and 10b, and structures of the selector circuit 20 and 
the output selector circuit 21. It is to be noted that like 

25 reference numerals denote parts equivalent to those in FIG. 
1. 

In the first solid-state image pickup element 10a, a 
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plurality of transfer electrodes 31a and 32a are arranged in 
multilayer form on a first silicon substrate 30a through an 
insulating film 35a^ thereby constituting the horizontal 
transfer portion. In this horizontal transfer portion, 
5 information electric charges are transferred in a channel 

area formed below the transfer electrodes in accordance with 
horizontal transfer clocks (phi and (ph2 applied to the 
respective transfer electrodes 31a and 32a. A first output 
gate electrode 33a to which a first output gate voltage Vqg 

10 is applied is arranged on the output side of the horizontal 
transfer portion, and the output portion is formed to be 
adjacent to this first output gate electrode 33a. A first 
floating diffusion (first capacitance) 36a is formed in a 
surface area of the first silicon substrate 30a of the 

15 output portion. The information electric charges 

transferred and output from the horizontal transfer portion 
are temporarily accumulated in this first floating diffusion 
36a. The first floating diffusion 36a is connected with an 
input terminal of a first output amplifier 40a, and a change 

20 in potential of the first floating diffusion 36a according 
to an accumulated electric charge quantity of the 
information electric charges is thereby taken out by the 
first output amplifier 40a. A first reset drain 37a to 
which a drain voltage Vrd is applied is formed in a surface 

25 area of the first silicon substrate 30a apart from the first 
floating diffusion 36a by a fixed distance. Both the first 
floating diffusion 36a and the first reset drain 37a are 
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formed by implanting N type impurities in the surface area 
of the first silicon substrate 30a with a high concentration. 
Further, a reset electrode 34a to which a reset clock cpr is 
applied is formed in an area between the first floating 
5 diffusion 36a and the first reset drain 37a, thereby 

constituting a reset transistor. This reset transistor 
achieves electrical conduction between the first floating 
diffusion 36a and the first reset drain 37a in response to 
the reset clock <pr, and discharges the information electric 

10 charges accumulated in the first floating diffusion 36a to 
the first reset drain 37a. 

The first output amplifier 40a comprises, e.g., 
source follower circuits 41a and 42a on two stages, and a 
fluctuation in potential of the first floating diffusion 36a 

15 is received by the input side of the source follower circuit 
41a on the first stage. This first output amplifier 40a 
operates upon receiving the booster voltage Vqh supplied 
through the selector circuit 20, and the fluctuation in 
potential of the first floating diffusion 36a received on 

20 the input side is subjected to impedance conversion, thereby 
obtaining an output signal. Each of the source follower 
circuits 41a and 42a has two MOS transistors connected in 
series between a power supply terminal which receives the 
booster voltage Vqh and a ground point, and has a gate of 

25 the MOS transistor on the power supply terminal side as an 

input and a connection point between the two MOS transistors 
connected in series as an output. Furthermore, a gain of 
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each of the source follower circuits 41a and 42a is set in 
accordance with a control voltage Vc supplied to the gate of 
the MOS transistor on the ground side. The first image 
signal Ya(t) which is output in response to a fluctuation in 
5 potential of the first floating diffusion 36a is output from 
this output amplifier 4 0a. 

The second solid-state image pickup element 10b has 
a second floating diffusion 36b, a second reset drain 37b 
and a second output amplifier 40b. This second solid-state 

10 image pickup element 10b has a structure equivalent to that 
of the first solid-state image pickup element 10a, and the 
explanation thereof will be eliminated here. 

The selector circuit 20 comprises first and second 
NAND gates 60 and 61, first and second buffers 63 and 64, 

15 and an inverter 62. The first and second NAND gates 60 and 
61 are cross-coupled with each other, an output from the 
first NAND gate 60 is applied to one input of the second 
NAND gate 61, and an output from the second NAND gate 61 is 
applied to one input of the first NAND gate 60. A selection 

20 signal SEL from the timing control circuit 14 is applied to 
the other input terminal of the second NAND gate 61, and a 
logical product output obtained from the selection signal 
SEL and the output of the first NAND gate 60 is output to 
the first buffer 63 from the second NAND gate 61. On the 

25 other hand, a reversed signal obtained by reversing the 

selection signal SEL by the inverter 62 is applied to the 
other input terminal of the first NAND gate 60, and a 
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logical product output obtained from the reversed signal and 
the output of the second NAND gate 61 is output to the 
second buffer 64 from the first NAND gate 60. Further, each 
of the NAND gates 60 and 61 comprises a plurality of MOS 
5 transistors connected between the power supply terminal 

which receives the booster voltage Vqh and the ground point, 
outputs one of the booster voltage Vqh and the ground 
voltage Vg, and holds this output by cross-coupling 
connected. 

10 The output selector circuit 21 comprises first and 

second transistors 50a and 50b and a resistance element 51. 
The first and second transistors 50a and 50b are 
respectively provided in accordance with the first and 
second solid-state image pickup elements 10a and 10b, the 

15 first transistor 50a and the resistance element 51 

constitute a first input path, and the second transistor 50b 
and the resistance element 51 constitute a second input path. 
The first and second transistors 50a and 50b comprise, e.g., 
bipolar transistors, and receive outputs from the first and 

20 second output amplifiers 40a and 40b at base terminals 

thereof. In the output selector circuit 21, therefore, only 
a transistor which receives an output from an operating 
solid-state image pickup element of the first and second 
transistors 50a and 50b is activated, and an output from the 

25 operating solid-state image pickup element is thereby output 
to a circuit on a next stage. 

FIG. 3 is a timing chart illustrating the operation 
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of FIG. 2. This FIG. 3 shows the selection signal SEL, and 
supply voltages Vol and Vd2 to the first and second output 
amplifiers 40a and 40b. In this drawing, times tO to tl 
correspond to an operating period of the first solid-state 
5 image pickup element 10a, a time t3 and subsequent times 

correspond to an operating period of the second solid-state 
image pickup element 10b, and times tl to t3 correspond to a 
transition period of operation switching from the first 
solid-state image pickup element 10a to the second solid- 

10 state image pickup element 10b. 

At the times tO to tl, when the selection signal is 
at an H level, an output from the first NAND gate 60 is 
changed to the H level (booster voltage Vqh) and an output 
from the second NAND gate 61 is changed to an L level 

15 (ground voltage Vgnd) in the selector circuit 20. As a 
result, the booster voltage Vqh is supplied to the first 
output amplifier 40a and the first transistor 50a, the 
ground voltage Vqnd is supplied to the second output 
amplifier 40b and the second transistor 50b, and power is 

20 supplied to the operating solid-state image pickup element 
alone . 

At the time tl, when the selection signal SEL is 
changed to the L level, an output from the first NAND gate 
60 is changed to the L level (ground voltage Vqnd) and an 
25 output from the second NAND gate 61 is changed to the H 

level (booster voltage Vqh) in the selection circuit 20. At 
this time, in the first NAND gate 60, an output is switched 
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at the time t2 which is delayed for a delay time of the 
first NAND gate 60 itself with respect to the time tl at 
which the selection signal SEL is changed to the lower level. 
Further, in the second NAND gate 61, an output is switched 
5 at the time t3 which is delayed for a delay time of the 

second NAND gate itself with respect to the time t2 at which 
an output from the first NAND gate 60 is switched. As a 
result, in the period in which the booster voltage Vqh is 
supplied to the second output amplifier 40b and the second 

10 transistor 50b, the delay time of the first NAND gate 60 
overlaps the period in which the booster voltage Vqh is 
supplied to the first output amplifier 40a and the first 
transistor 50a. 

In this manner, when switching supply of the power, 

15 providing a fixed transition period can obtain a stable 

image signal. For example, when supply of the power to the 
first and second solid-state image pickup elements 10a and 
10b is instantaneously switched, since the operation is 
shifted in the solid-state pickup element which has been 

20 suspended in a state where the DC level is yet to be changed 
to a higher level, the signal immediately after switching 
becomes unstable, and hence the image signal cannot be 
correctly taken out in some cases. Therefore, by taking out 
the image signal after the DC level of the solid-state image 

25 pickup element becomes sufficiently stable, the stable image 
signal can be obtained even immediately after switching of 
supply of the power. 
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Moreover, when an output from the second NAND gate 
61 is changed to the L level at the timing t3, the booster 
voltage Vqh is supplied to the second output amplifier 40b 
and the second transistor 50b, the ground voltage Vqnd is 
5 supplied to the first output amplifier 40a and the first 
transistor 50a and the power is supplied to the second 
solid-state image pickup element 10b only after this time. 

In this manner, the power can be efficiently 
supplied to the first and second solid-state image pickup 

10 elements 10a and 10b by switching supply of the power to the 
first and second solid-state image pickup elements 10a and 
10b in synchronization with operation switching of the first 
and second solid-state image pickup elements 10a and 10b. 
That is, the power is supplied to the operating solid-state 

15 image pickup element alone, and the power is not supplied to 
the solid-state image pickup element which has stopped 
operating. Therefore, unnecessary power can be prevented 
from being consumed in the solid-state image pickup element 
under suspension, thereby reducing power consumption as the 

20 image pickup device. It is to be noted that the booster 
voltage Vol is constantly supplied to the first and second 
drive circuits 11a and lib from the booster circuit 18, but 
the first and second drive circuits 11a and lib do not 
operate unless the timing signal from the timing control 

25 circuit 14 is supplied thereto. Therefore, even if the 

booster voltage is supplied, the power is not consumed in 
the drive circuit corresponding to the inactivated solid- 
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state image pickup element. 

The above has described the embodiment according to 
the present invention with reference to FIGS. 1 to 3. In 
this embodiment, the booster voltage Vqh is supplied to the 
5 selector circuit 20 and the output selector circuit 21 as 
the power supply voltage, but the present invention is not 
restricted thereto. If the first and second solid-state 
image pickup elements 10a and 10b operate with the power 
supply voltage supplied from a battery, it is possible to 
10 adopt a structure in which this power supply voltage is 

supplied to the selector circuit 20 and the output selector 
circuit 21. 

Additionally, although the frame transfer type has 
been taken as an example of a type of the solid-state image 

15 pickup element, the present invention is not restricted 

thereto, and the present invention can be suitably applied 
even to an image pickup device using solid-state image 
pickup elements which are of an interline type or a frame 
interline type as other transfer types. 

20 According to the present invention, in the image 

pickup device using the plurality of solid-state image 
pickup elements, the power can be efficiently supplied to 
the plurality of solid-state image pickup elements, thereby 
achieving low power consumption. 



